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1. Project and workshop goals 
1.1. Definition of output(s) and/or outcome(s) 
I. Interactive workshop where preliminary information will be presented and verified with 
regional experts. 
II. A draft report containing descriptive narrative, diagrams, maps and other visual descriptors, 
sources or data layers and information on the structure and function of BOBLME 
ecosystems, identification of key information gaps and major transboundary ecological 
issues. 
III. Capacity development of national scientists on data integration techniques. 
1.2. Description of services 
The work will focus on:  
I. First level of Hierarchical and systematic characterisation/regionalisation of biophysical 
systems for the Bay of Bengal Large Marine Ecosystem (BOBLME) region. 
II. Primary descriptions of system and subsystem structure and functioning, including system 
components, significant features and interactions between systems. 
2. Introduction 
The characterisation approach used in this project was developed by CSIRO through a series of 
projects on Australia’s regional marine planning program (see Brewer et al., 2007a, b; 2009 for 
methods). This project aims to collate and synthesise available data and expert information to 
characterise and describe the ecosystems, sub-systems, linkages across systems, and the large scale 
drivers of these systems in the Bay of Bengal (BOB). This will lead to a better understanding of how 
the BOB ecological systems function as a whole and within each sub-system. This information can be 
used to help guide future focused research and other investment in the region’s natural resource 
management. 
The project workshop was held 10-12 February 2014 and the workshop agenda (Appendix II) was 
designed to (i) socialise the projects preliminary information and sub-system structure, (ii) gather 
additional information from experts from the range of BOBLME member countries and (iii) develop a 
process with this broader group of stakeholders to deliver the best possible final synopsis of BOB 
ecological systems in the time that is available to the project. Twenty one participants from seven 
countries attended (Appendix I) as well as project staff from the CSIRO and BOBLME.  
Information from this workshop will be collated with data and information gathered by the CSIRO 
project team to contribute to the ecosystem characterisation for the BOBLME region. This draft 
characterisation will then be the focus of a second expert workshop where identified sub-systems 
and their boundaries will be scrutinised and their characterisation updated with new information, 
data and a more focussed expert opinion base (Figure 1). 
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Figure 1. Diagram of project approach, planned events and outputs 
3. Workshop activities and outputs 
During the workshop, CSIRO provided an explanation of the approach taken by the project and some 
preliminary information. The presentations used to convey these are in Appendix III. These concepts 
included:  
 The conceptual approach to hierarchical system classification, understanding and 
implementation 
 Working definitions of ecosystems  
 Description of ecosystem structures, processes and dynamics, including bio-physical drivers 
of ecological systems, key ecological features and relevant anthropogenic activities such as 
fisheries and threatened species 
 Process for capturing of information and mapping, including in-country data and expertise 
 Identification of missing data and knowledge gaps 
Days two and three of the workshop were mainly dedicated to capturing new information from 
workshop participants through several break-out groups that brought together experts from 
multiple disciplines and countries. Reflections on the workshop process and success are provided by 
several participants (Appendix IV). 
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4. Ecosystem characterisation of the Bay of Bengal 
4.1. In country expert workshop  
The workshop was a great success and the achievements were beyond everyone’s expectations. The 
delegates very quickly grasped the concept of describing whole ecosystems, including the 
biophysical drivers, habitats, species and community composition. These ecosystems often included 
their countries Exclusive Economic Zone and those of their neighbouring countries illustrating how a 
transboundary approach to management is needed. 
The workshop bought together local experts with specific knowledge to describe provincial scale 
ecosystem structure and processes resulting in all participants having an integrated understanding of 
how ecosystems function (see Dr Sunil feedback Appendix IV), including the assets, threats and 
resources that are important to the region. This whole of system understanding will benefit in 
country and transboundary management including the identification and mitigation of threats. 
In addition to developing a collegial network of scientists from a variety of fields, the CSIRO team 
came away with revised sub-regional ecosystem (Figure 2), descriptions for each of the regions and 
schematic diagrams illustrating the structure and function for each region (BOBLME, 2015). This 
work is ongoing and we are currently collating and expanding this information which we will bring 
back to a second BOBLME workshop where we will refine the regions and descriptions including 
assets and threats for each of the regions. 
GIS collaboration - A draft geodatabase has been developed for the region and includes data 
provided by participants. In addition to providing the resources for visual aids for the process this 
database will be an essential tool in the ongoing process of ecosystem characterisation. Work on this 
is ongoing (see Appendix IV). 
4.2. Participant’s feedback  
All of the participants were engaged in the process and offered us all positive feedback at the 
completion of the meeting. Many of them have maintained contact and are eagerly waiting for the 
products of the process (see Appendix IV). The participants from India could see the benefits of 
extending the ecosystem characterisation to the remainder of their EEZ. Drs Sunil and Kumar 
approached Dr O’Brien and Mr Brewer at the conclusion of the workshop to ascertain the prospects 
for an additional workshop facilitated by CSIRO. The workshop would be organised and coordinated 
by participants from the current BOBLME workshop, thus applying skills and concepts learnt during 
the current workshop. 
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Figure 2. Draft sub-regional ecosystem level regions within the Bay of Bengal following modification following expert 
advice within the workshop 
4.3. Current activities and future work plan 
4.3.1. Post workshop activities 
Following the February 2014 workshop, we have collated the outputs of the working groups and 
completed the incorporation of the additional information into the project geospatial database, 
including modifying the extents and names of the draft provinces in the BOBLME region (Figure 2). 
The systems diagrams of each of the provinces drawn by the working groups have been compiled 
and sent to a CSIRO graphic artist for production. These diagrams will provide the diagrammatic 
summary of the current state of knowledge about the ecological systems in each province. They will 
be presented to the second workshop for further refinement. There has also been further 
collaboration with workshop participants to clarify and expand on key features or data sources 
identified. The draft project final report structure has been modified to align with the components 
addressed for each province by the working groups. Outputs from the workshop have also been 
incorporated into the draft final report by expanding and modifying the existing text describing the 
ecological systems within each province. 
4.3.2. Planning for second workshop 
The draft final report will be made available to participants in advance of the second workshop. This 
will enable specific comments or concerns about the structure or content to be captured during the 
workshop. A clear statement of workshop participant expectations will also be drafted and 
circulated prior to the meeting. Additional spatial data on threatened and protected species are 
continuing to be collected and included in the geospatial database. The draft outline of the activities 
planned for the second workshop will include: 
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 Description and revision of the hierarchical classification approach 
 Presentation of the current state of knowledge of the ecological systems by CSIRO and key 
country participants. 
 Undertake threat assessment for each province to identify and summarise the major issues. 
This will focus on interactions with key habitats and biodiversity and threatened species 
hotspots. 
 Scientific paper planning to develop a process for the production of a high impact summary 
of the BOBLME region ecosystems and drivers. 
4.3.3. Other project activities 
Following the second workshop, project staff will (1) complete the final report, (2) draft the scientific 
manuscript and forward the draft to selected agreed co-authors for input and comment and 
(3) develop a web-based system characterisation tool similar to those developed elsewhere in the 
region by Brian Long. 
CSIRO will also facilitate a workshop in India to extend the ecosystem characterisation beyond the 
BOB to the remainder of the Indian Exclusive Economic Zone. The timing and location of the 
workshop are still to be clarified in discussion with all stakeholders. 
Dr O’Brien has also requested that CSIRO extract a copy of the BOBLME region mangrove coverage 
from the project geospatial database. This may be used in conjunction with other BOBLME Projects 
to improve key habitat conservation in the region. 
5. References 
BOBLME (2015) An ecosystem characterisation of the Bay of Bengal. Compiled by Brewer, D., Hayes, 
D., Lyne, V., Donovan, A., Skewes, T., Milton, D. and Murphy, N. 
Brewer, D.T., Lyne, V., Skewes, T.D., and Rothlisberg, P. (2007a) Trophic Systems of the North West 
Marine Region. Report to The Department of the Environment and Water Resources. CSIRO 
Cleveland. 156 pp 
Brewer, D.T., Flynn, A., Skewes, T.D., Corfield, J., Pearson, B., Alowa, J., and Young, J. W. (2007b). 
Ecosystems of the East Marine Planning Region. Report to Department of Environment and 
Water Resources. CSIRO, Cleveland. 150 pg 
Brewer, D.T., Potter, A., Skewes, T.D, Lyne, V., Andersen, J., Davies, C., Taranto, T., Heap, A. D., 
Murphy, N. E., Rochester, W. A., Fuller, M., Donovan, A. (2009). Conservation values in 
Commonwealth waters of the Christmas and Cocos (Keeling) Islands remote Australian 
Territories. Report to Department of Environment and Water Resources. CSIRO, Cleveland. 
216 pp 
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Appendix II Workshop agenda 
Day 1 
(i)  Workshop process and expectations 
(ii)  Description of draft ecosystem characterisation 
• Bio-processes for ecological characterisation 
• Physical drivers  
• Ecological assets 
• BOBLME regional systems classification  
(iii)  Discussion of day 1 process and day 2 expectation  
 
Day 2  
(iv)  Workshop participation – province descriptions 
• Whole group example – Province description 
• Table groups – single province descriptions 
 
Day 3 
(v)  Presentation, discussion and updating of province information  
(vi)  Discussion of next steps, collaborative activities and project outputs 
(vii)  Workshop close, presentations 
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Appendix III Presentations delivered during the workshop 
1. Introduction 
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2. “Physical drivers and biological processes 
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“Hierarchical classification” 
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Appendix IV Stakeholder views of the workshop 
Participant’s comments and contribution towards 
Regional expert workshop on ecosystem characterisation of Bay of Bengal 
Organized by 
Bay of Bengal Large Marine Ecosystem Project in collaboration with CSIRO, 
 Wealth from Oceans Flagship 
 
Phuket, Thailand, 10-12 February 2014 
 
1. Dr Gejo Anna Geevarghese, Geospatial Sciences Division, NCSCM, Ministry of Environment 
and Forests, India 
The workshop provided a great opportunity to interact with experts of oceanography, fisheries and 
remote sensing habitat experts from the bordering countries of BOB viz., Bangladesh, India, 
Indonesia, Malaysia, Maldives, Myanmar, Sri Lanka and Thailand. A holistic multidisciplinary outlook 
of the workshop helped to think beyond the boundaries of individual disciplines and greatly enriched 
the understanding of the various ocean processes and related ecosystem dynamics which 
significantly affect the biological productivity and in turn the livelihood of coastal population 
including that of India. Certain unique phenomena highlighted by the other country counterparts 
motivated to think beyond the realm of accepted theories and prompted the need for a more in 
depth multidisciplinary understanding of the ecosystem, where mutual exchange of country wise 
knowledge and combined scientific observation at the instant of occurrence as well as monitoring of 
the phenomena is important. 
Dividing the BOB into different sub regions and provinces helped in examining the regional 
oceanographic and ecological characteristics to a finer detail and how the large scale phenomena of 
BOB contributes to the micro-scale habitats and vice versa (Macro – micro scale interaction). In this 
respect, support rendered by the GIS team led by Ms. Donna Hayes in terms of coastal bathymetry 
at a reasonably good scale and accuracy was worth appreciating and helped in pelagic-demersal 
biophysical characterization. 
The collated information on BOBLME can form a base line data repository which can be utilized for 
discerning various sustainable planning and management strategies at regional and national level. 
This also can pave way to the formulation of new multi-disciplinary projects for the Bay of Bengal 
region that could be initiated at country level and facilitated by international environmental funding 
agencies. 
 
Best wishes, 
 
Anna 
Dr. Gejo Anna Geevarghese  
4th March 2014 
 
 
 
 
Report of the BOBLME ecosystem characterisation workshop  
62 
2. Dr S. Prasanna Kumar 
Greetings from Goa. 
It was a wonderful workshop and I really enjoyed working with all of you. It was both learning and 
teaching experience. I am sure we met the workshop objectives. More than that, the participants 
with different level of knowledge and expertise could come together to undertake a task which was 
unprecedented, I think. 
David Brewer and David Milton did an excellent job in making the task simpler and achievable. 
Donna's GIS worked wonders when we got stuck with "how to proceed on fixing or redefining 
boundaries of each regime. It was a great learning process. 
Three cheers to Rudi and Chris for creating such an opportunity and bring experts from different 
countries together. 
I am looking forward to the draft document. Hopefully we will have to repeat this exercise with 
much larger participation from each countries including Myanmar with more updated expert 
information. And finally, I hope we will be able to produce this in the form of a research publication 
which will have much better acceptability by community. 
Would like to thank Dr Muralidharan, Ms Sucharat and Mr Nishan for all the logistics and also for 
innumerable discussions during coffee breaks and lunch giving information on numerous question 
that we had on life, people, culture, what to shop, where to shop etc. of Phuket and Thailand 
Thanks once again. 
Best regards,  
Prasanna 
Dr  S. Prasanna Kumar 
Chief Scientist and Deputy Director 
Head, Physical Oceanography Division 
National Institute of Oceanography 
 
 
 
 
 
Report of the BOBLME ecosystem characterisation workshop  
63 
3. Dr Sunil Mohamed Head, Molluscan Fisheries Division Central Marine Fisheries Research 
Institute (CMFRI). 
“I enjoyed the workshop at Phuket, and it changed my perspective on the ecosystems that I work 
with through your comprehensive approach. Getting oceanographers, GIS specialists and fisheries 
biologists on one table was indeed a great achievement. A bird’s-eye view of the ecosystem was 
something novel and I am sure that once the work is completed all will be benefited by the outputs. 
Looking forward to it. 
Warm regards  
Sunil 
Head, Molluscan Fisheries Division 
Central Marine Fisheries Research Institute (CMFRI) 
India 
ksmohamed@vsnl.com; ksmohamed@gmail.com  
 
 
  
 
  
 
